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(54) Elastic woven or knitted fabric, and cushioning material and seat using the same 



(57) The present invention relates to an elastic wo- 
ven or knitted fabric that has an elastic yarn comprising 
an organic synthetic macromolecule disposed in at least 
part thereof, and has the following physical properties: 

(1 ) a stress at 10% elongation in a range of 100 to 
600N per 5cm width in at least one of a warp direc- 
tion and a weft direction, and an elongation recov- 
ery factor at 15% elongation of at least 75% in the 
same direction; 

(2) a ratio ST1/ST2 of not more than 5, wherein ST1 



is the stress at 1 0% elongation in one of the warp 
and weft directions, and ST2 is the stress at 10% 
elongation in the other one of the warp and weft di- 
rections, with the proviso that ST1>ST2; and 
(3) a dry heat shrinkage factor at 1 80°C in a range 
of 1 .0% to 15% in each of the warp direction and 
the weft direction. 
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Description 

Field of the Invention 

s [0001] The present invention relates to a woven or knitted fabric having excellent strength and elastic recoverability 
or a pleasant air permeability, and to a cushioning material, a chair-covering fabric and various types of seat using the 
woven or knitted fabric. 

Description of the Related Art 
10 ~ "~ 

[0002] Urethane foam, polyester fiber wadding, resin cotton or solid cotton having polyester fibers bonded thereto, 
and so on have conventionally been used as cushioning materials for furniture such as chairs, beds, seats for trans- 
portation machinery such as automobiles and trains, and so on. To obtain pleasant properties as a cushion, many 
materials used are devised in various ways, for example by combining materials having different cushioning abilities 
15 to one another, or by adopting a duplex structure when forming the cushion. However, all of these cushioning materials 
have had problems such as being bulky or it being impossible to obtain a material having a good cushioning ability 
with a small volume. 

[0003] Moreover, the air permeability greatly influences the comfort when seated, but with conventional cushioning 
materials such as urethane foam, polyester fiber wadding, and resin cotton or hard cotton having polyester fibers 
20 bonded thereto, there has been a limit to how much the air permeability can be increased. 

[0004] From these viewpoints, there are calls for the development of a material that has excellent cushioning ability 
with space-saving, or a material with added comfort. 

[0005] It is an object of the present invention to provide an elastic woven or knitted fabric, in particular an elastic 
woven or knitted fabric for a seat that can be used as a cushioning materia! that has excellent cushioning ability and 
25 permanent set resistance, is space-saving, and has excellent air permeability. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides the following. 

30 

1 . An elastic woven or knitted fabric that has an elastic yarn comprising an organic synthetic macromolecule dis- 
posed in at least part thereof, and has the following physical properties: 

(1) a stress at 10% elongation in a range of 100 to 600N per 5cm width in at least one of a warp direction and 
35 a weft direction, and an elongation recovery factor at 15% elongation of at least 75% in the same direction; 

(2) a ratio ST1/ST2 of not more than 5, where ST1 is the stress at 1 0% elongation in one of the warp and weft 
directions, and ST2 is the stress at 1 0% elongation in the other one of the warp and weft directions, with the 
proviso that ST1 >ST2; and 

(3) a dry heat shrinkage factor at 1 80°C in a range of 1 .0% to 15% in each of the warp direction and the weft 
40 direction. 

2. An elastic woven or knitted fabric that has an elastic yarn comprising an organic synthetic macromoiecuie dis- 
posed in at least part thereof, and has the following physical properties: 

45 (1) a stress at 1 0% elongation in a range of 1 00 to 60 ON per 5cm width, and an elongation recovery factor at 

15% elongation of at least 75%, in at least one of a warp direction and a weft direction; 

(2) an air permeability upon passing through air at a pressure of 125Pa in a range of 1 00 to 700cc/cm 2 *sec; and 

(3) a ratio ST1 /ST2 of not more than 5, where ST1 is the stress at 1 0% elongation in one of the warp and weft 
directions, and ST2 is the stress at 10% elongation in the other one of the warp and weft directions, with the 

50 proviso that ST1 >ST2. 

3. The elastic woven or knitted fabric according to 1 or 2 above, wherein the organic synthetic macromoiecuie is 
a polyester-based resin. 

4. The elastic woven or knitted fabric according to 1 or 2 above, wherein the breaking strength is at least 250N 
55 per 5cm width in each of the warp direction and the weft direction. 

5. The elastic woven or knitted fabric according to 1 or 2 above, wherein the sliding resistance of the elastic yarn 
comprising the organic synthetic macromoiecuie is at least 2N. 

6. The elastic woven or knitted fabric according to 1 or 2 above, wherein the elastic yarn comprising the organic 
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synthetic macromolecule is a monofilament. 

7. A method of manufacturing an elastic woven or knitted fabric : comprising the steps of: 

carrying out knitting or weaving disposing in at least part an elastic yarn comprising at least two polyether- 
5 ester-based elastomers having different melting points to one another; and 

then carrying out heat treatment at a temperature at which a low-melting-point poly ether-ester-based elastomer 
component softens or melts; 

whereby a woven or knitted fabric having the following physical properties is obtained: 

10 (1 ) a stress at 1 0% elongation in a range of 1 00 to 600N per 5cm width, and an elongation recovery factor 

at 15% elongation of at least 75%, in at least one of a warp direction and a weft direction; and 
(2) a ratio ST1/ST2 of not more than 5, wherein ST1 is the stress at 10% elongation in one of the warp 
and weft directions, and ST2 is the stress at 1 0% elongation in the other one of the warp and weft directions, 
with the proviso that ST1>ST2. 

15 

8. The method of manufacturing an elastic woven or knitted fabric according to 7 above, wherein a iow-melting- 
point polyether-ester-based elastomer resin fuses and hardens through the heat treatment at parts of the woven 
or knitted fabric where the yarns intersect. 

9. The method of manufacturing an elastic woven or knitted fabric according to 7 above, wherein the content in 
20 the woven or knitted fabric of the elastic yarn comprising the polyether-ester-based elastomers is at least 25wt%. 

1 0. The method of manufacturing an elastic woven or knitted fabric according to 7 above, wherein the elastic yarn 
comprising the polyether-ester-based elastomers has a core-sheath structure, and the melting point of a core 
component polyether-ester-based elastomer is at least 30°C higher than the melting point of a sheath component 
poiyether-ester-based elastomer. 

25 11 . The method of manufacturing an elastic woven or knitted fabric according to 10 above, wherein the weight 

ratio of the core component to the sheath component is in a range of 95:5 to 30:70. 

12. A seat cushioning material that uses the elastic woven or knitted fabric according to 1 or 2 above. 

13. A seat that uses the cushioning material according to 12 above. 

30 [0007] The cushioning material here is a component used in any of various applications that utilize the cushioning 
properties thereof; there are no particular limitations on the method of using the cushioning material. For example, the 
cushioning material can be used in the seat and/or the back of an office chair, whereby the cushioning material alone 
gives acushioning function, orthe cushioning material can be used as part of a chair structure, combined, for example, 
with urethane foam, polyester fiber wadding, resin cotton or hard cotton having polyester fibers bonded thereto, or 

35 springs. Moreover, the cushioning material can be used combined with a separate designed fabric on the surface 
thereof. 

[0008] Examples of specific applications of the elastic woven or knitted fabric and the cushioning material are office 
chairs, household chairs, seats for transportation machinery such as automobiles and trains, wheelchair seats, child 
seats, nursing chairs, bench seats, and folding chairs; however, the present invention is not limited to these. 

40 [0009] There are no particular limitations on the raw materials of the elastic yarn comprising an organic synthetic 
macromolecule used in the present invention; nevertheless, the raw materials can by selected, for example, from ester- 
based resins, urethane-based resins, olefin-based resins, styrene-based resins, amide-based resins and so on; to 
obtain the strength, ability to recover after elongation and so on required of a woven or knitted fabric for seats, an 
aromatic polyester, for which an aromatic carboxylic acid and a glycol can be used as principal raw materials, is pref- 

45 erable. 

Furthermore, a polyester elastic yarn obtained by copolymerizing polybutylene terephthalate and polytetramethylene 
glycol is more preferable, since the ability to recover after elongation is good. 

[0010] The elastic yarn comprising the organic synthetic macromolecule must be used in at least part of the woven 
or knitted fabric of the present invention in the warp and/or the weft direction. By using the elastic yarn, the ability to 

so recover after elongation is kept good. 

[0011] It is advantageous to use an elastic yarn comprising at least two polyether-ester-based elastomers having 
different melting points to one another as the elastic yarn in the present invention, since in this case, through carrying 
out heat treatment, a polyether-ester-based elastomer having a low melting point melts and resolidifies, whereby it 
becomes possible to carry out yarn fixing at points of intersection in the woven or knitted fabric, with the elastic modulus 

55 of a polyether-ester-based elastomer having a high melting point being maintained as is. Moreover, when the heat 
treatment has been carried out on the elastic yarn comprising polyether-ester-based elastomers having different melting 
points to one another, because the low-melting-point polyether-ester-based elastomer, which is flexible and has ex- 
cellent elastic recoverability, fuses and solidifies at points of intersection between the warp and the weft in the case of 
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a woven fabric or points of intersection between the yarns constituting the fabric in the case of a knitted fabric, strong 
yarn fixing can be obtained without there being a deterioration of the strength, elastic recovery factor and so on of the 
woven or knitted fabric. 

[0012] The melting point of the low-melting-point polyether-ester-based elastomer is preferably at least 1 00°C from 
5 the viewpoint of spinning ability and knitting/weaving ability, and is preferably at least 30°C lower than the melting point 
of the high-melting-point poiyether-ester-based elastomer from the viewpoint of the purpose of using the elastic yarn. 
Moreover, the ratio of usage of the high-melting-point polyether-ester-based elastomer to the low-melting-point poly- 
ether-ester-based elastomer can be chosen as deemed appropriate : but for practical reasons is preferably in a range 
of 95:5 to 30:70, more preferably in a range of 90:10 to 60:40, as a weight ratio. Furthermore, the heat treatment is 
10 preferably carried out at a temperature between a temperature 1 0°C below the melting point of the high-melting-point 
elastic yarn and a temperature 1 0°C above the melting point of the low-melting-point elastic yarn. By carrying out such 
heat treatment on the woven or knitted fabric, the elastic yarn can be sufficiently bonded to other yarns in contact 
therewith in the woven or knitted fabric. It goes without saying that the melting point of the polyester yarn used in the 
woven or knitted fabric must be at least as high as the melting point of the high-melting-point polyether-ester-based 
15 elastic yarn. 

[0013] In the present invention, the elastic yarn can be used in either the warp direction or the weft direction of the 
woven or knitted fabric, but from the viewpoint of knitting/weaving ability and the product quality of the woven or knitted 
fabric, is preferably used in the weft direction. Moreover, the knit/weave can be selected from various knits/weaves 
such as warp knit (single raschel, double raschel, tricot) , weft knit, plain weave, twill weave, satin weave, and leno 

20 weave, although the present invention is not limited to these. 

[0014] It is particularly preferable for the elastic yarn in the present invention to be a monofilament yarn. There will 
be no problems with the mechanical properties such as the ability to recover after elongation even if the elastic yarn 
is a multifilament yarn, but the durability may be poor due to the resistance to friction being low. The fineness of the 
monofilament yarn is preferably between 100dtex and 6000dtex. At below 100dtex, the resistance to friction will be 

25 low and it may not being possible to obtain sufficient durability, whereas at above 6000dtex, handling during manufac- 
ture of the woven or knitted fabric will become difficult. Amore preferable range for the fineness is from 300dtex to 
3000dtex. Moreover, a multifilament yarn with single filaments of fineness at least 100dtex can be used. 
[0015] A polyester yarn, a polyamideyarn, a polyolefin yarn or the like can be used together with the elastic yarn as 
the yarn other than the elastic yarn in the present invention, and regarding these yarns, an unprocessed yarn may be 

30 used, or a processed yarn such as a loop yarn or a false twist yam may be used, or both may be used mixed together. 
Moreover, the yarn used can be a spun-dyed yarn or a fiber-dyed yarn. In the case that a polyester-based elastomer 
yarn is used as the elastic yarn , and a polyester yarn is used as the yarn used together with the elastic yam , the yarns 
constituting the woven or knitted fabric all become polyester-based, which is preferable in that recycling becomes easy. 
[0016] The sliding resistance of the elastic yarn comprising the organic synthetic macromolecule in the woven or 

35 knitted fabric of the present invention is an important physical property as a seat cushioning material. It is preferable 
for the value thereof to be at least 2N. if the sliding resistance is less than 2N, then yarn slippage and fraying will occur, 
which is undesirable. The sliding resistance is more preferably at least 5N, yet more preferably at least 10N. 
[0017] The breaking strength in each of the warp direction and the weft direction of the woven or knitted fabric of the 
present invention is also an important physical property as a seat cushioning material. It is preferable for the value 

40 thereof to be at least 250N per 5cm width. If the breaking strength is less than 250N per 5cm width, then the woven 
or knitted fabric may break through the load to which the surface is subjected during use as a cushioning material, 
which is undesirable. The breaking strength is more preferably at least 350N per 5cm width. 

[001 8] The stress at 1 0% elongation in at least one of the warp direction and the weft direction of the woven or knitted 
fabric of the present invention is in a range of 100 to 600N per 5cm width, preferably in a range of 150 to 400N per 
45 5cm width. At less than 1 00N per 5cm width, the sinking amount during use as a cushioning material will be large, and 
during use as a seat in particular there will be discomfort when seated. On the other hand, at above 600N per 5cm 
width, the sinking amount when used as a seat will be too low, and hence aching will arise while seated, and thus it 
will not be possible to tolerate prolonged usage. 

[001 9] Moreover, the elongation recovery factor after 1 5% elongation in the same direction as above is at least 75%, 
so preferably at least 80%. The elongation recovery factor here is measured as follows. A strip of width 5cm is cut out 
from the woven or knitted fabric, and using a constant extension rate type testing machine, the sample is elongated 
by 15% with a gripping interval of 20cm and a pulling rate of 20cm/min, then the load is released rapidly, and then once 
the sample has returned to its original length, the sample is once again elongated rapidly. The gripping interval when 
the stress rises during this second elongation is read, and the elongation recovery factor is calculated from the following 
55 formula. 

((L2-L1)/(L1 X0.15)) X 100(%) 
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Here, L1 is the initial gripping interval (=20cm), and L2 is the gripping interval when the stress rises during the second 
elongation. 

[0020] If the elongation recovery factor determined in this way is less than 75%, then wrinkles will arise during use 
as a cushioning material, which is unsuitable from the perspective of the external appearance and the feeling when 
s seated. 

[0021 ] Moreover, it is important that the dry heat shrinkage factor at 1 80°C be in a range of 1 .0% to 1 5% in each of 
the warp direction and the weft direction of the woven or knitted fabric. When the elastic woven or knitted fabric of the 
present invention is made into a product, wrinkles can be removed through heat treatment by utilizing the shrinkage 
properties, and if the dry heat shrinkage factor is less than 1 .0%then it will not be possible to remove wrinkles sufficiently 
10 when making into a product as a cushioning material. Moreover, if the dry heat shrinkage factor is greater than 1 5%, 
then the dimensional stability will be poor, leading to problems in handling in subsequent manufacturing steps. The 
dry heat shrinkage factor is preferably in a range of 2.0 to 10%. 

[0022] Moreover, the air permeability when passing air through a sample of the woven or knitted fabric of the present 
invention at a pressure of 125Pa must be in a range of 100 to 700cc/cm 2 - sec. When used as a cushioning material, 

15 if the air permeability is less than 1 00cc/cm 2 .sec, then a feeling of stickiness will be prone to arising upon sitting for a 
prolonged time, and moreover once the cushioning material has become damp it will not dry easily, and hence there 
will be a problem from the perspective of hygiene. On the other hand : if the air permeability is greater than 700cc/ 
cm 2 -sec, then the flow of air will be prone to becoming too great, and hence there will be a problem from the perspective 
of warmth retention. A more preferable range for the air permeability is 150 to 400cc/cm 2 -sec. 

20 [0023] Moreover, the ratio ST1/ST2 is preferably not more than 5, more preferably not more than 3, wherein ST1 is 
the stress at 10% elongation in one of the warp and weft directions, and ST2 is the stress at 10% elongation in the 
other one of the warp and weft directions, with the proviso that ST1>ST2. 

[0024] This is because if ST1/ST2 is greater than 5, then one of the warp yarn and the weft yarn will be subjected 
to an excessive load, and hence permanent set in fatigue will arise in the yarn subjected to the excessive load, and 

25 thus there will be a large drop in performance. 

[0025] If it is necessary to make the woven or knitted fabric of the present invention fire- retardant and light-resistant, 
then yarns containing a fire retardant and a light resistance agent can be used, or else a fire retardant and a light 
resistance agent can be applied to the woven or knitted fabric. With regard to making the elastic yarn fire- retardant, 
known methods include mixing melamine cyanurate into the raw material resin, and applying a phosphorus compound, 

30 but there is no particular limitation to these. Moreover, regarding a light resistance agent, light resistance treatment 
can be carried out by adding carbon black or the like, but there is no particular limitation to this. 
[0026] if It is necessary to make the elastic yarn used in the woven or knitted fabric of the present invention colored 
or mat, then dyes, pigments, Inorganic particles and so on maybe included. Regarding pigments and inorganic particles, 
a phthalocyanine-based organic pigment, carbon black, titanium oxide, silica, zinc oxide and so on can be added, but 

35 there is no particular limitation to these. By using a spun-dyed yarn containing a pigment, the effort of dying at a later 
stage can be dispensed with. 

[0027] Next, a description will be given of an example of the manufacture of the woven or knitted fabric of the present 
invention. To obtain a novel woven or knitted fabric in this way, it is recommended that manufacturing be carried out 
carefully under optimum conditions. 

4o [0028] In the present invention, heat treatment is carried out as means for fixing together the yarns at points of 
intersection in the woven or knitted fabric, and by optimizing the conditions of the heat treatment, the shrinkage factor 
of the product can be controlled. There are no particular limitations on the equipment used for carrying out the heat 
treatment, provided the equipment is such that the woven or knitted fabric can be heated while constraining shrinkage 
in the warp and weft directions by some method; nevertheless, it is preferable to use equipment such that both edges 

45 of the woven or knitted fabric can be fastened using pins or clips. During the heat treatment, to control the shrinkage 
factor in the warp direction of the woven or knitted fabric, it is important to set the overfeed factor to the optimum value. 
The overfeed factor must be set in accordance with the shrinkage factor in the warp direction in the case of heating 
the woven or knitted fabric in an unconstrained state, and it is particularly preferable to make the overfeed factor be 
in the following range. 



50 



1.5 < ((SHI)-(overfeed factor)) < 15 



Here, SH1 represents the dry heat shrinkage factor at 180°C in the warp direction when the woven or knitted fabric is 
55 unconstrained. 

[0029] The overfeed factor is calculated using the following formula from the feeding rate at the inlet part of the heat 
treatment equipment and the take-up rate at the take-up part of the heat treatment equipment for when the woven or 
knitted fabric is put into the heat treatment equipment. 
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Overfeed factors 100 x (V1-V2)/V1 

[0030] Here, V1 represents the feeding rate at the inlet part of the heat treatment equipment, and V2 represents the 
5 take-up rate at the take-up part of the heat treatment equipment. 

[0031] Moreover, it is necessary to control the width variation factor in the weft direction of the woven fabric. The 
width variation factor must be set In accordance with the shrinkage factor in the weft direction in the case of heating 
the woven or knitted fabric in an unconstrained state, and is made to be in the following range. 

10 

1 .5 < ((SH2)-(width variation factor)) < 15 

Here, SH2 represents the dry heat shrinkage factor at 180°C in the weft direction when the woven or knitted fabric is 
unconstrained. 

15 [0032] The width variation factor is calculated using the following formula from the width between the fixed edges at 
the inlet part of the heat treatment equipment and the width between the fixed edges at the outlet part of the heat 
treatment equipment for when the woven or knitted fabric is put into the heat treatment equipment. 

2Q Width variation factor = 1 00 x (W1-W2)/W1 

[0033] Here, W1 represents the width between the fixed edges at the inlet part of the heat treatment equipment, and 
W2 represents the width between the fixed edges at the outlet part of the heat treatment equipment. 
[0034] Office chairs, automobile seats, train seats, nursing chairs, child seats, wheelchairs, folding chairs and bench 
25 seats that use the elastic woven or knitted fabric according to the present invention as a cushioning material have 
various advantages, for example the air permeability is excellent, weight reduction is possible, and the thickness can 
be reduced and hence the chair or seax can be made compact, and thus novel design is possible. 

BEST MODE FOR CARRYING OUT THE INVENTION 

30 " * ~ ~~ ~~ 

[0035] Following is a description of the present invention through examples . However, the present invention is not 
limited by these examples. The measurement methods used in the examples are as follows. 

(Strength and elongation for raw yarn) 

35 

[0036] Measurements were carried out in accordance with JIS L 1013 using a constant extension rate type testing 
machine with a gripping interval of 100mm and a pulling rate of 100mm/min. 

(Shrinkage factor for raw yarn) 

40 

[0037] The raw yarn was put into a drying oven at 180°e in an unconstrained state and dry heat treatment was 
carried out for 30 minutes, and then the shrinkage factor was calculated using the following formula. 

45 ((L1-L2)/(L1)) x 100(%) 

Here, L1 is the length of the sample before the heat treatment (=30cm), and L2 is the length of the sample after the 
heat treatment. 

50 (Strength and elongation for woven fabric and stress at 10% elongation) 

[0038] Measurements were carried out in accordance with JIS L 1096 using a constant extension rate tvpe testing 
machine with a gripping interval of 200mm, a test piece width of 50mm, and a pulling rate of 1 0Omm/min. 

55 (Elongation recovery factor) 

[0039] A strip of width 5cm is cut outfrom the woven or knitted fabric, and using a constant extension rate type testing 
machine, the sample is elongated by 15% with a gripping interval of 20cm and a pulling rate of 20cm/min, then the 
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load is released rapidly, and then once the sample has returned to its original length, the sample is once again elongated 
rapidly. The gripping interval when the stress rises during this second elongation is read, and the elongation recovery 
factor is calculated from the following formula. 

((L4-L3)/(L3x0.15)) X 100(%) 

Here, L3 is the initial gripping interval (=20cm), and L4 is the gripping interval when the stress rises during the second 
elongation. 

10 

(Dry heat shrinkage factor) 

[0040] Strips of width 1 cm and length 20cm are cut out from the woven or knitted fabric in each of the warp direction 
and the weft direction, the strips are put into a drying oven at 1 80°C and dry heat treatment is carried out for 30 minutes, 
15 and then the dry heat shrinkage factor is calculated from the following formula. 

((L5-L6)/(L5)) X 100(%) 

20 Here, L5 is the length of the sample before the heat treatment (=20cm), and L6 is the length of the sample after the 
heat treatment. 

(Sitting performance) 

25 [0041] The woven or knitted fabric was fastened in a horizontal plane into a 40cm-square iron frame, a 65kg load 
was applied to the center of the woven or knitted fabric using a loading plate having a bottom face of diameter 20cm, 
and the sinking amount of the loading plate relative to the horizontal plane before the application of the load was 
measured. 

[0042] Ten monitors were asked to sit on a model chair made by fastening the woven or knitted fabric into a 40cm- 
30 square frame, and judge the feeling. Each person evaluated the comfort when seated as described below, and overall 
judgement was carried out by taking the average of the evaluation results. [Evaluation] Comfort when seated is good: 
A; comfort when seated is normal: B; comfort when seated is poor: D. 

[0043] Moreover, the seat of the model chair was visually observed immediately after the evaluation of the comfort 
when seated, and the recovery from wrinkles was judged as described below. As with the comfort when seated, overall 
35 judgement was carried out by taking the average of the judgement results for the ten people. 

[Evaluation] No wrinkles: A; slight wrinkles: B; wrinkles clearly remain: D 

(Fraying = yarn fixing ability) 

40 

[0044] The sliding resistance was measured by the yarn extraction method A in accordance with JIS L 1096. The 
measurements were carried out using a constant extension rate type testing machine with a gripping interval of 30mm, 
a test piece width of 20mm, and a pulling rate of 30mm/min. 

45 (Air permeability) 

[0045] The amount of air passing through the test piece when the differential pressure was 125Pa was measured 
using a fragile type testing machine in accordance with JIS L 1 096 (air permeability, A method, fragile type method). 

so (Feeling of stickiness) 

[0046] Ten monitors were asked to sit on a model chair made by fastening the sample into a 40cm-square frame, 
and judge the feeling of stickiness. The feeling of stickiness was judged as described below after sitting for 1 hour in 
a room at 28°C and 75% RH, and overall judgement was carried out by taking the average of the judgement results. 

55 
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[Evaluation] Pleasant, with no feeling of stickiness: A; no feeling of stickiness, but lack of warmth retention: B; stickiness 
felt: C. 

(Example 1A) 

5 

[0047] A woven fabric of plain weave was produced using a 2080 dtex elastic yarn at a density of 20 yarns per inch 
as the weft, and a 830dtex polyester multifilament yarn at a density of 28 yarns per inch as the warp; the elastic yarn 
had a polyether-ester-based elastomer of melting point 222°C as a core component, and a polyether-ester-based 
elastomer of melting point 1 82°C as a sheath component, with the weight ratio of the core to the sheath being 80:20. 
10 The dry heat shrinkage factor of the woven fabric upon heating in an unconstrained state was 8.0% in the warp direction 
and 1 5% in the weft direction. The woven fabric was thus subjected to dry heat treatment at 200° C for 1 minute with 
the overfeed factor being set to 3.0% and the width variation factor being set to 13%. 

[0048] It was verified that in the woven fabric after the heat treatment the low-melting-point polyether-ester-based 
elastomer had bonded and solidified at parts where the warp and the weft intersect in the woven fabric. 
15 [0049] Moreover, the dry heat shrinkage factor of the woven fabric was measured after carrying out the heat treat- 
ment, and was found xo be 5.0% in the warp direction and 2.0% in the weft direction. The woven fabric was fastened 
into a 40cm x40cm frame, and heat setting was carried out in this state at 1 95°C. The cushioning material thus obtained 
had no wrinkles and had excellent dimensional stability. 

[0050] Moreover, an office chair was manufactured using thecushioning material, whereupon the feeling when seated 
20 was extremely good, and there were no wrinkles after sitting; the cushioning material could thus be satisfactorily used 
as a seat cushioning material for office chairs, household chairs, seats for automobiles or trains, and so on. The details 
of the yams, the physical properties of the woven fabric, and the performance are shown in Table 1 . 

(Example 2A) 

25 

[0051] Testing was carried out as in Example 1 A, except that the weave of the woven fabric was made to be a 2/1 
twill weave. The dry heat shrinkage factor when the woven fabric was heated in an unconstrained state before carrying 
out heat treatment was 8.2% in the warp direction and 15.2% in the weft direction. The dry heat shrinkage factor of 
the woven fabric after carrying out the heat treatment was 5.2% in the warp direction and 2.2% in the weft direction. 
30 The woven fabric was fastened into a 40cmx40cm frame, and heat setting was carried out in this state at 1 95°C. The 
cushioning material thus obtained had no wrinkles and had excellent dimensional stability. 

[0052] Moreover, an office chair was manufactured usingthecushioning material, whereupon the feeling when seated 
was extremely good, and there were no wrinkles after sitting; the cushioning material could thus be satisfactorily used 
as a seat cushioning material for office chairs, seats for automobiles or trains, and so on. The details of the yarns, the 
35 physical properties of the woven fabric, and the performance are shown in Table 1 . 

(Example 3A) 

[0053] Testing was carried out as in Example 2A, except that the density of the warp in the woven fabric was made 
^o to be 36 yarns per inch and the density of the weft was made to be 15 yarns per inch. The dry heat shrinkage factor 
when the woven fabric was heated in an unconstrained state before carrying out heat treatment was 8.3% in the warp 
direction and 1 5.3% in the weft direction. The dry heat shrinkage factor of the woven fabric after carrying out the heat 
treatment was measured to be 5.3% in the warp direction and 2.3% in the weft direction . The woven fabric was fastened 
into a 40cmx40cm frame, and heat setting was carried out in this state at 1 95°C. The cushioning material thus obtained 
45 had no wrinkles and had excellent dimensional stability. 

[0054] Moreover, an off ice chair was manufactured usingthecushioning material, whereupon thefeeling when seated 
was extremely good, and there were no wrinkles after sitting; the cushioning material could thus be satisfactorily used 
as a seat cushioning material for office chairs, household chairs, seats for automobiles or trains, and so on. The details 
of the yarns, the physical properties of the woven fabric, and the performance are shown in Table 1 . 

50 

(Example 4A) 

[0055] Chairs were manufactured by using the woven fabrics of Examples 1Ato 3A as seats, and integrally molding 
with a polyester resin seat frame and backrest using an approximately quadrangular mold surrounded on all four sides. 
55 The chairs manufactured were light and easily carried. Moreover, comparing with a conventional chair in which urethane 
is used for both the seat and the back, it was found that due to the lack of thickness, sufficient seating space could be 
obtained even in a cramped indoor environment. Furthermore, the feeling when seated was extremely pleasant, with 
there being a suitable degree of sinking, and with there being no feeling of stickiness even during use in a high- 
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temperature, high- humidity environment; it was found that the elastic woven fabrics according to the present invention 
have an excellent performance as a chair-covering fabric or a cushioning material, and moreover that seats using these 
elastic woven fabrics can be used with office chairs or seats for transportation machinery such as automobiles and 
trains. 

5 

(Comparative Example 1 A) 

[0056] A plain woven fabric was produced using 830dtex polyester at a density of 28 yarns per inch as both the warp 
and the weft, and testing was carried out as in Example 1 A. The dry heat shrinkage factor when the woven fabric was 

10 heated in an unconstrained state before carrying out heat treatment was 8.5% in the warp direction and 8.5% in the 
weft direction, and during the heat treatment the overfeed factor was made to be 2.5% and the width variation factor 
was made to be 2.5%. The dry heat shrinkage factor of the woven fabric after carrying out the heat treatment was 
measured to be 6.0% in the warp direction and 6.0% in the weft direction. The woven fabric was fastened into a 40cmx40 
cm frame, and heat setting was carried out in this state at 1 95°C. The cushioning material thus obtained had no wrinkles 

15 and had excellent dimensional stability. 

[0057] However, when an office chair was manufactured using this cushioning material, regarding the sitting per- 
formance, the feeling was extremely poor, possibly because the sinking amount was extremely low, and moreover 
there were wrinkles in the fabric after sitting; the cushioning material was thus unsuitable as a seat cushioning material 
for office chairs, household chairs, seats for automobiles or trains, and so on. The details of the yams, the physical 

20 properties of the woven fabric, and the performance are shown in Table 1 . 

(Comparative Example 2A) 

[0058] Testing was carried out as in Example 1 A, except that during the heat treatment after producing the woven 
25 fabric, the overfeed factor was made to be 7.0% and the width variation factor was made to be 14.2%. The dry heat 
shrinkage factorof the woven fabric after carrying out the heat treatment was measured to be 1 .0% in the warp direction 
and 0.8% in the weft direction. The woven fabric was fastened into a 40cmx40cm frame, and heat setting was carried 
out in this state at 195°C. However, wrinkles remained in the cushioning material obtained. Moreover, when an office 
chair was manufactured using the cushioning material, it was found that the level was not sufficient for use as acush- 
30 ioning material from the viewpoint of the external appearance product quality due to wrinkles clearly remaining. 

(Comparative Example 3A) 

[0059] Testing was carried out as in Example 1 A, but using a high shrinkage type elastic yarn as the weft, and a high 
35 shrinkage type polyester multifilament yarn as the warp. The dry heat shrinkage factor of the woven fabric in an un- 
constrained state before carrying out the heat treatment was 25% in the warp direction and 32% in the weft direction. 
Moreover, the conditions during the heat treatment were made to be an overfeed factor of 7.0% and a width variation 
factor of 15%. The dry heat shrinkage factor of the woven fabric after carrying out the heat treatment was measured 
to be 18% in the warp direction and 17% in the weft direction. The woven fabric was fastened into a 40cmx40cm 
40 frame, and heat setting was carried out in this state at 195°C. Wrinkles did not remain in the cushioning material 
obtained, but because the shrinkage factor was too high, the dimensions of the product could not be controlled, and 
hence it was found that the level was not sufficient for use as a cushioning material. 



45 



(Comparative Example 4A) 



[0060] Testing was carried out as in Example 1 A, except that the density of the warp in the woven fabric was made 
to be 32 yarns per inch and the density of the weft was made to be 1 0 yarns per inch. The dry heat shrinkage factor 
when the woven fabric was heated in an unconstrained state before carrying out heat treatment was 8.0% in the warp 
direction and 15% in the weft direction. 
50 [0061 ] Moreover, the dry heat sh rinkage factor of the woven fabric after carrying out the heat treatment was measured 
to be 5.0% in the warp direction and 2.0% in the weft direction. The woven fabric was fastened into a 40cmx40cm 
frame, and heat setting was carried out in this state at 1 95°C. The cushioning material thus obtained had no wrinkles 
and had excellent dimensional stability. 

[0062] However, when an office chair was manufactured using the cushioning material, the feeling was normal, 
55 possibly because the sinking amount during sitting was somewhat high, but wrinkles clearly remained after sitting. The 
cushioning material was thus unsuitable as a seat cushioning material for office chairs, household chairs, seats for 
automobiles or trains, and so on. The details of the yarns, the physical properties of the woven fabric, and the perform- 
ance are shown in Table 1 . 
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[0063] The following were found from the results for the examples and the comparative examples. The woven fabric 
in each of Examples 1 A to 3A was a woven fabric that uses an elastic yarn comprising two polyether-ester-based 
elastomers having different melting points to one another as the weft and a polyester yarn as the warp, and for which 
yarn fixing was carried out by carrying out dry heat treatment, and was designed such that the stress at 1 0% elongation 

5 is in a range of 1 00 to 600N per 5cm width in at least one of the warp direction and the weft direction and the elongation 
recovery factor at 15% elongation is at least 75% in the same direction, the dry heat shrinkage factor of the woven 
fabric at 1 80°C is in a range of 1 .0% to 15% in both the warp direction and the weft direction, and ST1/ST2 is not more 
than 5. These fabrics used in the examples had a suitable hardness and sinking amount, and the elongation recover- 
ability was satisfactory. Moreover, there was sliding resistance, there was no fraying or yarn slippage, and the feeling 

10 when seated was excellent, and hence these woven fabrics satisfied all of the properties required of a cushioning 
material. 

[0064] With Comparative Example 1A, a polyester yarn was used as both the warp and the weft, and hence the 
stress at 10% elongation exceeded 600N per 5cm width in both the warp direction and the weft direction. The sinking 
amount for this fabric was extremely low, and hence the feeling was extremely poor. Moreover, wrinkles arose while 

15 sitting, and hence it was found that the fabric is unsuitable as a cushioning material. 

[0065] With Comparative Example 2A, the dry heat shrinkage factor of the woven fabric at 180°C was less than 
1 .0%, and hence when producing the product, wrinkles could not be sufficiently removed even when heat treatment 
was carried out as a final manufacturing step; it was thus found that the fabric was unsuitable as a cushioning material 
from the viewpoint of external appearance product quality. 

20 [0066] With Comparative Example 3A, the dry heat shrinkage factor of the woven fabric at 1 80°C was greater than 
15%, and hence when producing the product, the shrinkage factor was too high upon carrying out heat treatment as 
a final manufacturing step, and thus the product dimensions could not be controlled; it was thus found that the fabric 
was unsuitable as a cushioning material. 

[0067] As with the examples, the woven fabric of Comparative Example 4A was a woven fabric that uses an elastic 
25 yarn comprising two polyether-ester-based elastomers having different melting points to one another as the weft and 
a polyester yarn as the warp, and for which yarn fixing was carried out by carrying out dry heat treatment, but was 
designed such that ST1/ST2 was greater than 5. The sinking amount for this fabric was somewhat high, and the comfort 
when seated was normal. However, wrinkles arose while sitting, and hence it was found that the fabric was unsuitable 
as a cushioning material. 
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(Example 1 B) 

[0068] A woven fabric of plain weave was produced using a 2080 dtex elastic yarn at a density of 20 yarns per inch 
as the weft, and a 830dtex polyester multifilament yarn at a density of 28 yams per inch as the warp; the elastic yarn 
5 had a polyether-ester-based elastomer of melting point 222°C as a core component, and a polyether-ester-based 
elastomer of melting point 1 82°C as a sheath component, with the weight ratio of the core to the sheath being 80:20. 
Dry heat treatment was carried out on the woven fabric at 200°C for 1 minute. 

[0069] It was verified that in the woven fabric after the heat treatment the low-melting-point polyether-ester-based 
elastomer had bonded and solidified at parts where the warp and the weft intersect in the woven fabric. 
10 [0070] Moreover, the feeling when seated for the sample after the heat treatment was extremely good, and there 
were no wrinkles after sitting; the sample could thus be satisfactorily used as a seat cushioning material for office 
chairs, household chairs, seats for automobiles or trains, and so on. The details of the yarns, the physical properties 
of the woven fabric, and the performance are shown in Table 2. 

15 (Example 2B) 

[0071] Testing was carried out as in Example 1 B, except that the weave of the woven fabric was made to be a 2/1 
twill weave. The feeling when seated for the sample after the heat treatment was extremely good, and there were no 
wrinkles after sitting; the sample could thus be satisfactorily used as a seat cushioning material for office chairs, house- 
20 hold chairs, seats for automobiles or trains, and so on. The details of the yarns, the physical properties of the woven 
fabric, and the performance are shown in Table 2. 

(Example 3B) 

25 [0072] Testing was carried out as in Example 2B, except that the density of the warp in the woven fabric was made 
to be 36 yarns per inch and the density of the weft was made to be 1 5 yarns per inch. The feeling when seated for the 
sample after the heat treatment was extremely good, and there were no wrinkles after sitting; the sample could thus 
be satisfactorily used as a seat cushioning material for office chairs, household chairs, seats for automobiles or trains, 
and so on. The details of the yarns, the physical properties of the woven fabric, and the performance are shown in 

30 Table 2. 

(Comparative Example 1 B) 

[0073] Testing was carried out as in Example 1 B, except that the density of the warp in the woven fabric was made 
35 to be 32 yarns per inch and the density of the weft was made to be 1 0 yarns per inch. For the sample after the heat 
treatment, the feeling was normal, possibly because the sinking amount during sitting was somewhat high, but wrinkles 
clearly remained after sitting. The sample was thus unsuitable as a seat cushioning material for office chairs, household 
chairs, seats for automobiles or trains, and so on. The details of the yarns, the physical properties of the woven fabric, 
and the performance are shown in Table 2. 

40 . 

(Comparative Example 2B) 

[0074] A plain woven fabric was produced using 830dtex polyester at a density of 28 yarns per inch as both the warp 
and the weft, and testing was carried out as in Example 1 B. The feeling when seated was extremely poor, possibly 
45 because the sinking amount was extremely low, and moreover there were wrinkles in the fabric after sitting; the fabric 
was thus unsuitable as a seat cushioning material for office chairs, household chairs, seats for automobiles or trains, 
and so on. The details of the yarns, the physical properties of the woven fabric, and the performance are shown in 
Table 2. 

so (Comparative Example 3B) 

[0075] Testing was carried out as in Example 1 B, except that the density of the warp in the woven fabric was made 
to be 15 yams per inch and the density of the weft was made to be 12 yams per inch. The feeling of the sample after 
the heat treatment was normal, possibly because the sinking amount during sitting was somewhat high, and there was 
55 sufficient recovery from wrinkles after sitting. However, even though the feeling was good, the air permeability was 
extremely high, which was not pleasant from the perspective of warmth retention. The details of the yams, the physical 
properties of the woven fabric, and the performance are shown in Table 2. 



14 



BNSDOCID: <EP 1 302578A2_I_> 



EP 1 302 578 A2 



(Comparative Example 4B) 

[0076] Using a cushioning material comprising commercially sold urethane foam of thickness 50mm and density 
60kg/m 3 , evaluation was carried out of the sitting performance, the air permeability, and the feeling of stickiness. The 
s feeling when seated and the recovery from wrinkles were good, but a feeling of stickiness arose during prolonged 
usage, which was unpleasant. 

[0077] The following were found from the results for the examples and the comparative examples. The woven fabric 
in each of Examples 1B to 3B was a woven fabric that uses an elastic yarn comprising two polyether-ester-based 
elastomers having different melting points to one another as the weft and a polyester yarn as the warp, and for which 

10 yarn fixing was carried out by carrying out dry heat treatment, and was designed such that ST1/ST2 is not more than 
5. These fabrics used in the examples had a suitable hardness and sinking amount, and the elongation recoverability 
was satisfactory. Moreover, there was sliding resistance, there was no fraying or yarn slippage, and the feeling when 
seated was excellent, and hence these woven fabrics satisfied all of the properties required of a cushioning material. 
[0078] As with the examples, the woven fabric of Comparative Example 1 B was a woven fabric that uses an elastic 

15 yarn comprising two polyether-ester-based elastomers having different melting points to one another as the weft and 
a polyester yarn as the warp, and for which yarn fixing was carried out by carrying out dry heat treatment, but was 
designed such that ST1 /ST2 was greater than 5. The sinking amountfor this fabric was somewhat high , and the feeling 
was not necessarily good. Moreover, wrinkles arose while sitting, and hence it was found that the fabric was unsuitable 
as a cushioning material. 

20 [0079] With Comparative Example 2B, a polyester yarn was used as both the warp and the weft, and hence the 
stress at 10% elongation exceeded 600N per 5cm width in both the warp direction and the weft direction. The sinking 
amount for this fabric was extremely low, and hence the feeling was extremely poor. Moreover, wrinkles arose while 
sitting, and hence it was found that the fabric is unsuitable as a cushioning material. 

[0080] As with the examples, the woven fabric of Comparative Example 3B was a woven fabric that uses an elastic 
25 yarn comprising two polyether-ester-based elastomers having different melting points to one another as the weft and 
a polyester yarn as the warp, and for which yarn fixing was carried out by carrying out dry heat treatment, but the air 
permeability was extremely high, possibly due to the weave density being extremely coarse, which was not pleasant 
from the perspective of warmth retention after sitting for a prolonged time. 

[0081] For Comparative Example 4B, the cushioning material comprised commercially sold urethane foam; the gen- 
30 eral sitting performance was satisfactory, but the air permeability was extremely low 5 and hence a feeling of stickiness 
arose upon sitting for a prolonged time, which was unpleasant. 
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(Example 1 C) 

[0082] A woven fabric of plain weave was produced using a 2080 dtex elastic yarn at a density of 20 yarns per inch 
as the weft, and a 830dtex polyester multifilament yarn at a density of 28 yarns per inch as the warp; the elastic yarn 
5 had a polyether-ester-based elastomer of melting point 222°C as a core component, and a polyether-ester-based 
elastomer of melting point 1 82°C as a sheath component, with the weight ratio of the core to the sheath being 80:20. 
Dry heat treatment was carried out on the woven fabric at 200°C for 1 minute. 

[0083] it was verified that in the woven fabric after the heat treatment the low-melting-point polyether-ester-based 
elastomer had bonded and solidified at parts where the warp and the weft intersect in the woven fabric. 
10 [0084] Moreover, the feeling when seated for the sample after the heat treatment was extremely good, and there 
were no wrinkles after sitting; the sample could thus be satisfactorily used as a seat cushioning material for office 
chairs, household chairs, seats for automobiles or trains, and so on. The details of the yarns, the physical properties 
of the woven fabric, and the performance are shown in Table 3. 

15 (Example 2C) 

[0085] Testing was carried out as in Example 1 C, except that the weave of the woven fabric was made to be a 2/1 
twill weave. The feeling when seated for the sample after the heat treatment was extremely good, and there were no 
wrinkles after sitting; the sample could thus be satisfactorily used as a seat cushioning material for office chairs, house- 
20 hold chairs, seats for automobiles or trains, and so on. The details of the yarns, the physical properties of the woven 
fabric, and the performance are shown in Table 3. 

(Example 3C) 

25 [0086] Testing was carried out as in Example 2C, except that the density of the warp in the woven fabric was made 
to be 36 yarns per inch and the density of the weft was made to be 1 5 yarns per inch . The feeling when seated for the 
sample after the heat treatment was extremely good, and there were no wrinkles after sitting; the sample could thus 
be satisfactorily used as a seat cushioning material for office chairs, household chairs, seats for automobiles or trains, 
and so on. The details of the yarns, the physical properties of the woven fabric, and the performance are shown in 

30 Table 3. 

(Example 4C) 

[0087] Chairs were manufactured by using the woven fabrics of Examples 1 C to 3C as seats, and integrally molding 
35 with a polyester resin seat frame and backrest using an approximately quadrangular mold surrounded on all four sides. 
The chairs manufactured were light and easily carried. Moreover, comparing with a conventional chair in which urethane 
is used for both the seat and the back, it was found that due to the lack of thickness, sufficient seating space could be 
obtained even in a cramped indoor environment. Furthermore, the feeling when seated was extremely pleasant, with 
there being a suitable degree of sinking, and with there being no feeling of stickiness even during use in a high- 
40 temperature, high-humidity environment; it was found that the elastic woven fabrics according to the present invention 
have an excellent performance as a chair-covering fabric or a cushioning material, and moreover that seats using these 
elastic woven fabrics can be used with office chairs, household chairs, seats for transportation machinery such as 
automobiles and trains, wheelchair seats, child seats, nursing chairs, bench seats, folding chairs, and so on. 

45 (Comparative Example 1 C) 

[0088] Testing was carried out as in Example 1 C, except that the density of the warp in the woven fabric was made 
to be 32 yarns per inch and the density of the weft was made to be 1 0 yarns per inch. For the sample after the heat 
treatment, the feeling was normal, possibly because the sinking amount during sitting was somewhat high, but wrinkles 
so clearly remained after sitting. The sample was thus unsuitable as a seat cushioning material for office chairs, household 
chairs, seats for automobiles ortrains, and so on. The details of the yarns, the physical properties of the woven fabric, 
and the performance are shown in Table 3. 

(Comparative Example 2C) 

55 

[0089] A plain woven fabric was produced using 830dtex polyester at a density of 28 yarns per inch as both the warp 
and the weft, and testing was carried out as in Example 1C. The feeling when seated was extremely poor, possibly 
because the sinking amount was extremely low, and moreover there were wrinkles in the fabric after sitting; the fabric 
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was thus unsuitable as a seat cushioning material for office chairs, household chairs, seats for automobiles or trains, 
and so on. The details of the yarns, the physical properties of the woven fabric, and the performance are shown in 
Table 3. 

[0090] The following were found from the results for the examples and the comparative examples. The woven fabric 
5 in each of Examples 1C to 3C was a woven fabric that uses an elastic yarn comprising two polyether-ester-based 
elastomers having different melting points to one another as the weft and a polyester yarn as the warp, and for which 
yarn fixing was carried out by carrying out dry heat treatment, and was designed such that ST1/ST2 is not more than 
5. These fabrics used in the examples had a suitable hardness and sinking amount, and the elongation recoverability 
was satisfactory. Moreover, there was sliding resistance, there was no fraying or yarn slippage, and the feeling when 
to seated was excellent, and hence these woven fabrics satisfied all of the properties required of a cushioning material. 
[0091] As with the examples, the woven fabric of Comparative Example 1 C was a woven fabric that uses an elastic 
yarn comprising two poly ether-ester-based elastomers having different melting points to one another as the weft and 
a polyester yam as the warp, and for which yarn fixing was carried out by carrying out dry heat treatment, but was 
designed such that ST1/ST2 was greater than 5. The sinking amount for this fabric was somewhat high, and the feeling 
15 was no; necessarily good. Moreover, wrinkles arose while sitting, and hence it was found that the fabric was unsuitable 
as a c.srioning material. 

[00S£] With Comparative Example 2C, a polyester yarn was used as both the warp and the weft, and hence the 
stress at 10% elongation exceeded 600N per 5cm width in both the warp direction and the weft direction. The sinking 
amount for this fabric was extremely low, and hence the feeling was extremely poor. Moreover, wrinkles arose while 
20 sitting, and hence it was found that the fabric is unsuitable as a cushioning material. 
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[0093] According to the present invention, an elastic woven or knitted fabric can be obtained that exhibits excellent 
elasticity and elastic recoverability with no yarn slippage, and is ideal as a cushioning material. 
[0094] Moreover, according to the present invention, an elastic woven or knitted fabric can be obtained that exhibits 
excellent elasticity and elastic recoverability with no yarn slippage, gives no feeling of stickiness even upon sitting for 
5 a prolonged time, and is ideal as a cushioning material. 



Claims 

10 1. An elastic woven or knitted fabric that has an elastic yarn comprising an organic synthetic macromolecule disposed 
in at least part thereof, and has the following physical properties: 

(1) a stress at 1 0% elongation in a range of 1 00 to 600N per 5cm width in at least one of a warp direction and 
a weft direction, and an elongation recovery factor at 15% elongation of at least 75% in the same direction; 
15 (2) a ratio ST1/ST2 of not more than 5, where ST1 is the stress at 1 0% elongation in one of the warp and weft 

directions, and ST2 is the stress at 1 0% elongation in the other one of the warp and weft directions, with the 
proviso that ST1>ST2; and 

(3) a dry heat shrinkage factor at 1 80°C in a range of 1 .0% to 15% in each of the warp direction and the weft 
direction. 

20 

2. An elastic woven or knitted fabric that has an elastic yarn comprising an organic synthetic macromolecule disposed 
in at least part thereof, and has the following physical properties: 

(1) a stress at 10% elongation in a range of 1 00 to 600N per 5cm width, and an elongation recovery factor at 
25 15% elongation of at least 75%, in at least one of a warp direction and a weft direction; 

(2) an air permeability upon passing through air at a pressure of 125Pa in a range of 100 to 700cc/cm 2 -sec; and 

(3) a ratio ST1/ST2 of not more than 5, where ST1 is the stress at 1 0% elongation in one of the warp and weft 
directions, and ST2 is the stress at 1 0% elongation in the other one of the warp and weft directions, with the 
proviso that ST1>ST2. 

30 

3. The elastic woven or knitted fabric according to claim 1 or 2, wherein the organic synthetic macromolecule is a 
polyester-based resin. 

4. The elastic woven or knitted fabric according to claim 1 or 2, wherein the breaking strength is at least 250N per 
35 5cm width in each of the warp direction and the weft direction. 

5. The elastic woven or knitted fabric according to claim 1 or 2, wherein the sliding resistance of the elastic yarn 
comprising the organic synthetic macromolecule is at least 2N. 

40 6. The elastic woven or knitted fabric according to claim 1 or 2, wherein the elastic yarn comprising the organic 
synthetic macromolecule is a monofilament. 

7. A method of manufacturing an elastic woven or knitted fabric, comprising the steps of: 

45 carrying out knitting or weaving disposing in at least part an elastic yarn comprising at least two polyether- 

ester-based elastomers having different melting points to one another; and 

thencarrying out heat treatment at a temperature at which a low-melting-point polyether-ester-based elastomer 
component softens or melts; 

whereby a woven or knitted fabric having the following physical properties is obtained: 

so 

(1 ) a stress at 1 0% elongation in a range of 1 00 to 600N per 5cm width, and an elongation recovery factor 
at 15% elongation of at least 75%, in at least one of a warp direction and a weft direction; and 

(2) a ratio ST1/ST2 of not more than 5, wherein ST1 is the stress at 1 0% elongation in one of the warp 
and weft directions, and ST2 is the stress at 1 0% elongation in the other one of the warp and weft directions, 

55 with the proviso that ST1>ST2. 

8. The method of manufacturing an elastic woven or knitted fabric according to claim 7, wherein a low-melting-point 
polyether-ester-based elastomer resin fuses and hardens through the heat treatment at parts of the woven or 
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knitted fabric where the yarns intersect. 

9. The method of manufacturing an elastic woven or knitted fabric according to claim 7 : wherein the content in the 
woven or knitted fabric of the elastic yarn comprising the polyether-ester-based elastomers is at least 25wt%. 

5 

10. The method of manufacturing an elastic woven or knitted fabric according to claim 7, wherein the elastic yarn 
comprising the polyether-ester-based elastomers has a core-sheath structure, and the melting point of a core 
component polyether-ester-based elastomer is at least 30°C higher than the melting point of a sheath component 
polyether-ester-based elastomer. 

10 

11. The method of manufacturing an elastic woven or knitted fabric according to claim 1 0. wherein the weight ratio of 
the core component to the sheath component is in a range of 95:5 to 30:70. 

12. A seat cushioning material that uses the elastic woven or knitted fabric according to claim 1 or 2. 

15 

13. A seat that uses the cushioning material according to claim 12. 
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